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y^^i-jt. Jf§5~2 0 0A. PH;t.tf 2 0A<7Dg 
flP^MKfl^NiSi, , 0. 4^x^2. 

5 , x= 2 . o)£io ^mmzwm^u 
mtz. z<^fc-v*)vmim?h<r)\t. mum 
(8m) %mxh%-v*)v*mg&<»tt<r>mjm 
bLxm^ht&x-bh. 
[oo44]o?t. y^xvcvDmizx-ox. 

5 00-1 50 OA. mHH0 00AcOM&. ( IS) 
^^ B B®^*fi 1 0 4 . * LT . ^nSr*f^ 

§7C#H^T(if4L<(i. **tf)#ffi#0. i~i^ 
ffi) , 5 5 OT;. *^{±TvStt#Hm^ (^^uE) . 5 
5 0^c. -C4i^T--;wLTIgSfl:§-ii:S. znm. 

^t- y ^;ng*^s?wt«is§ ^ioo <?>mmzi5 
^xa. a«i o l^tTas^Kisatt^iii 

04£Ofe^ft*^S. ««1001^h^* 

-eji. 3^93 1 o 5-c^-r <t a t:. ®« i o o *^ettri6i 

( mib TO***! ) fc»ifc«fi*«frWi* . 
[0045] -5-LT^«oe^fl:S:Khl§-fr. $^>tc©?g 

1. 2/zm(7)#^?:ffl^'rfi : d. Z.(T)T~-)V 
miZti. Zbtf 

^y/xfy^D^^yr* (&S0. 5/^m~3. 

5//m) *SrJ8v>4ik*fC*i. i^^^TWRfcJ: 
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[0046] *fc. ±MyVTtmzZ.hT-->v*in 
J£U **>®tt*£iieU:fc£^ WC»2 0%*> 

mm. m\,zm><n>>m*±z <w&x-*t^ tizxz 
[0047] ±mm(m%.Jtm : fmmzitig , B tt.z 

tft. ISflffliJMRl 04 *«> 
ffc, «flBMHtfcfft\ TFT^)y-x/HWy* 10 

£4 0AemkLJt„ .I<0*§£-. 
Z(7)$mZ£fctZ>ZtX\ SttJf* Htfcf- 

[0048] x/n-7 * y y^ffitc i ->TJP 5 1 20 

0 0 0 A^BHfcSSfl 1 0 6 £ Mftfflgk LTjSffil 

xf*v9»>ywmsum&2 00-400 
#i*.jf3 5or. xs*v?v>ymffimmmtT 

mTk-rs. 

[0049] Zcr>xn<r>&. 9tWD7 VTMO&zZ. IT 

tow io6t ttamimm 1 0 4 k ^ntfstt^scg 

ott^Bfigfi 1 0 4 c7)fe H B HffittS 6 tiSSSii. 

s. mmiotz. mi? a vmwm&vvyisx? 

1 1 2 k 1 1 5#?-+*/P»JSiWfc£4iSiiWBi*R 

k^sf#tt^is»-rsik. mm\z 
mztfbft%7yTmmzkhT--Mi.±ttyj&z 

%tz.blfitt*h. 4fc. yyTtsmnitbVlzu-- f 
-*o!ii«icj:*r--;^ffortJ:v». 40 
[0050] orc« x^-<y ? y y/ifet i ->t, 

6000—8 0 0 OA. 600 0k.<7)T)V 5 ->7 

A (0. l~2%«0v'Jny^tf) Z\8m-h* 
T. rt9——y7ifr\\ y-f h«B10 7. 10 95: 

ffi&tfl LT . fuBtSfllWl 10 8. 110 ZBf&t 

^y3-rt48*f»Tfrofc. &4*ifcRfl3IMl 0 

8. 1 1 0<9J5$<42 00 0AT'fcofc. =5ri5. 

Wh 1 0 8 k 1 1 0 k(4. fiW>4 K-t^Igfc 50 
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3ttSi>«. &B£±J&ftk-r&i?). gjgk&JSk?) 

[0051 ]&£. M^y&A 
;«H-cy^a:efctj^T» y-f f-msio7k 

*4>«Htf>IMBI 1 0 8 . ?4 bm& 10 9k *tf>«H 
tf)BtffcJll 1 0£-?x?k LT^Uft 

(PH 3 ) tjit^v^y <Bt H 6 ) im*\ m%<7> 

Jn^«E5-6 0~9 0kV x 0!U.(£8OkV. 
®*<Di§£-{4. 4 0-80kV. fi»li.Jf6 5kVk-r 
£. F-XSil X 1 0 15 ~8X 1 0 15 cm- 2 . Mz. 
(i*. ^2xlO ls cra-!. ^M5xi0 15 fcf 

^cofe*. NS^NHMSHl 1 4k 1 1 

6. pmn^mmmi 1 1 k 1 1 3*«§fi. pf- 

^*;l/STFT ( PTFT) O^kNf-^^STF 
T (NTFT) fc«)»«t«WEt4ifc36«T , #6. 

[0052] %<m.. u— f-K?>mnz x -?tt-- 

(^I248nm 1 ;*/kXg2 0 n s e c ) SrfflV^fc 

X^.;^-^JS)5 S 2 0 0—4 0 0m J/cm 2 , 
«itf2 5 0mJ/cm* fc L. — *»J5ft^o^ 2 — 1 0 

<«!a«"St:SKt 2 0 0-4 5 OiCgKtdWftt* - k 

t. PMS-#*-ri»^«iH)* J K-r$^^«ft^i 

1 1 k 1 1 3. §^{C{4N$#-^-rS^*fi!fiS* J H-7-$ 
^THIWl 1 4 k 1 1 6 {4. g^KiSttffcS-tfS 
ZtlfiX'tZ. 

[0053] it:Zcov-x/ ymm<r>T-->l 

■mtLx. mm^y~rtmzihr--)vim^ 
rnxhz. z<7)?y7im man 1. 2Atmc7)#ji.3e 

nmzmmx'hh. 

[oo54]mv^t. mz6oooh<mtt,mm\ 1 
szmm$mt Lxr^x^cvDmizx^xm^. 

X.J4*. M-fbf-^ykT^S-^A^jllltioTTF 
T(7)«ffi-gJHl 17. 12 0. 119£«fS. ft 



1 5 

mz, i%s.^>7i(.m^mx'3 5ox:. 3o#w-- 

-f£. (01 (D) ) 

[0 0 5 5] JjeKScf [MISS Ji, PTFTiNTFTt 

2o<7)TFT^|^ef(c^0. 4»£TflJ»rr6.rk 
(CtO. *fe*LfcTFT£2o|Ml$fcf1WS£kk*r 

[0056] I2C. Hi ( D ) £JbiG#>&£fcffi& 

t^t <fc a M&iMltftfflWifcBi l o 5 Tw^SrWTft 

SUrf s . i«iMr + u riittlfcfc & v ra&ttotSii&atS 

miz%vz>mri£imt&zttfx*z. m&mm^i- 

h T FTi#5 £ k £ . 
[0057] ***HfciJVvCtt. ^-y ^/PS:gA-r£ 
*&fc LT. #JMtit£ltl 04TOT«!K1 0 2±fc 
MmtZ-yyfrZIML-'y'lrtmm (w>xm^cr> 

#ft*£SK 1 0 4 »R»i3Hl£W ^ 

*.r*>#fljreaMi i o 4 *fcasiWfca**s*i££ 
errs £ t m ik»? mw&^s-h . 

[0 0 58] #HJfe0«±. 

WC . Nft*;HTFT^X>( yf- 

<±&+7T) <oa*36«H»3raB&t?®ieS*L*. ifc. N 
f-v *^3ST'{2& < P f-* t> i v k Jiv » 5 * 

143: <» JfauaRtt^fcttJircS*. ifc, 

[0059] 2i^isfe0ii<7>f^xs<7)8iBS^03 
*nsfeW(cfcv^T. »g2 o 1 t \.x\±^-->yi o 

5 9#7X*K (Jf$l. 1mm. 300x400m 
m) fcttJHU:. Ttft!l?2 0 3 (Bft%X) £x 
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1 6 

K<r 5 0 >?W;X'2 0 0 0 A<0Jf $ . 
WWfc-* ^^X^ 

3 «BW* . * LX . XKv 9 U S^&fcJ: OSfl:- 

Uy^ffifcioT, JP$5~2 0 0A, $;tlf2 0A<7> 
J?$l=»j£-f 4. £*>8fc-v*>HW±* -fb^N i S 
i> . 0. 4^xg2. 5. x=2. 0T*S 

-TOidlcLT. 3»?Wft:a«2 0 4ft^ft=.-y 
10 ^fl|*«$ii4o 

[0060] LPCVDatL<J±7*5XvC 
VDM B flieiI2 0 5 £ 1 0 0 0 A4>SS«B* 
U 4 0 0'CT'l^ffii7jcS'ft;^fi : -5Jt^. B7-- 

[0061] ;©7--;nSCii^t, ^PA^HR 

2 o 5T(r>~^comm ( 2 o 4(r>mm) mc=-f 
£^MM:o|g. 03 (B) ^QiT-^io 

fc» ^->y^*W^*iTV^a5^2 0 4-C{i. » 

*2oifcse^fcffliw)ti&a«iw»wf^6^ * 
siiv^Tv^v^jBw («H2 o 5im<mm) iz&^x 

Of^Sfe 1 1 PWKr9 yrJiatc J: ~>XT~-)V*ft 
[ 0 0 6 2 ] £ 5 LT. JSStt^Si 0'5:4^*IS2 

30 o 5 £#s ^ fc*»-c# -s. . <xtz. iM^mftm 0 5 * 

;^--y^LT«^<9¥#ftffl« (TFTtfOSttS) 
*JBftt*. f^y*/«i«2 0 9*m 

- •/ ^WiASfi* 2 04k <mm:m. 

s-rs £ k t j: o . ^^^vmLwmz o 9 ictstre- 

•y^c7)iiJe^^4£k* i -C#4o fio*>-e^sn^* 
<-^itf. ^\*)V&jsm&20 9i,z&»h-v j y)Vfe 
mi'biK-thzttfX't . ^ffinsjK-wuf. f- 

40 a«rr*witFSf^*v\ 

[00 63] SfeJCf b7 • Xh^fi^- X7>' (TEO 
S) £Ef*kLT. e«#HM+c7)r^XvCVDS{3 

WHmmvyj htmm («$7o 0-120 

OA, ASWW410 0 0A) 2 0 6$-^fi£^4. »S 

nm±ff?x0>K&*v y tRrjh«fc*fc4 0 orm 

T. ff^L<«2 0 0~3 5 0*Ck-t&. Hit 
01 1 k m£j$ft«a!Kntt:J: h 9 VTMiSr 1 5 
4MfV\ ¥tffMt2 0 5 k y-f h^K2 0 6 k^ffi 

50 [00641 »lc. ^ftl<7)^^±^^i: L^H^C V 
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1 7 

hn&2 07 Nm^nmtL 
x. »vt4*>mxx'Y-vv/L. aes^wtcv 
-xmm o 8 . i-**ju&fimm 09. k m >* 

3fcOX*/MM®jg(2 250~300mJ/cm2 ft 
KWy«y-bffili300-800Q/cm 2 

[0065] zco®. m^m\,z^xmmma2 1 

UiUU $£>K. H*«ffi2 12£lTOfc:J:oT 
^JfctS. -eLT. 3y??b*-/i^)ft£LT. tf 
T*>y-x/KM y®«{:?aA/7^$-9A^f 
STC«2 13. 2 14£JEJj£U ^C7)p^,-^rc7)«g 
2 1 3 (i I TO 2 1 2 fcfciJHSW-* * 5 fct & . M& 
fc» **4>T'2 0 0-3 0 0TTC2ltlSIT-->H/C« 

s/yayadcjwbfcsrr*-*. ioiafctx. tft 

[0066] *HIWtrf3ILfcTFTI4. V-XfR 

mmzm^x^&<r)x\ v r&mm* 

sgL^TFTtiNf-^^s-cfco. zcomhmt. 9 

0—1 30 (cm' /Vs) fi!#CD6 0 0 

fctSAfBSXR* J8t vfe N-f-v^/HtUT F TWi&*>\ 
80-10 0 (cm' /Vs) T&^fcClfcfcitSSH-i. 

[0067] iK±siv>xmt mw&imffi&zi: -> 

X. Pf-***ffiTFT*fts»U Z<7)m}&ZM%.-f 
80-12 0 (cm* /Vs) Tfcofc. -Ifli 
t&fe£>6 0 0'C. 4 8^cO|aT--;HcJ;S^B B H^{c 
«fc #<b^^ H H BttS«li&fflV^ P f-v ^ST F 
T<mmK 30-60(cmVVs) X'fo^tz^t 

izim-tz t±z wm.<7)\ft±.x-b& . 

[0068] CHifetfBD *HSfe0(«, SUM 2 

m&&iifam&&£j}fak&mw.iz%'?xt5 0 , #t 

tt&S <» ^±tt^Sa<^gfH&*S:SI«JS <fc 0 IZ LT* 
t-fht. V-X/KWy^iOffifii^»<-rS l Ii:* i 



1 8 



J60!12^t18lS(:fcV^T, #CTFTS:i:coJ:o=5r|in 

[0069] CH&0I4 ] =*^SfeMti. H560iJ2(C*-r 
HDSfctSWC. TFT£=&(t£l*I# (dClT(±y-^/ 

ft£fi#T'TFT^;frfl£^6<Ifci:1-S) ^Hfi 

10 S£t4itft:J:0, TFT?>fttt£gtR-r&,rfc£g 

[0070] fi^J; a fc. tsaojSKWJfc:*-* y r 
S-SSS-li-S*&&. *+y7fc«SJ^#lci&oT#IW- 

[0071] -e-r-c, i«2o(D«jg^)ia*aiw-4i 

£9. ^yr«MI*t*!flW-*ii:*<rS6. 4fc 

HKrSS*-*-**^ JJB*Saififi*l6lk^yr© 

<rmm$. mm 1 ^tiiBg{:t>*offl-rs ^ k*>T^ 
s„ cio^. H2t^-rxy-/htt^.y^-;i^tfi^ 
tmmi o 0*^0-9 o - owciaKL. ^wi o 5 

Hk^JK^O-9 0- «»C»R3*l4ii:fc«:*. 
30 Z\0>ftm>K 0' WttV^i^fcJ»»*W:S 

<. y-x/HwyiaowRiia(t* t ^t>ai«i:^& 

— ^[0072] CHife^5]*llifiCT±. Hii0!I14^tt 

2tfc^T(i. *.-rm&ffimmi&m!iiz^ 550 

40 JS. 4i$rawJiflgWcJ;0^O^M^te H B H fl:$-ti:. 

x-h->x. 7>yym<omz&ik{£<ntzft<nm<7cmz 
[0073] *n*s^(cfcuT(2. i-natffi 1 *?mm 

fcir>T 5 5 OflL 4«HaeK<0j|fl!lT--yHcJ: 

fffrtit. *<m. imimmztdzmmmm* 1 0 

50 0 0 A<7)J?S . L 
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x . igfiflw)fc»^«BBaR^ v 9 u yyimhti 

[0074] *«tt£*>«*jB^$*ifciM3i*R£ 
bob*. ^ hteiiRfl^>aHbiXR»x«»-«. * 

<osw>iBii. hmh i *mmm2 x-mmttznt mm 
xb&. 

[0075] C3HM6 } #HS60«Ji. H3 fc*^Wt 
«2<&fl*rg*:*JV >T . J£fc- v *>WR£TitR 2 0 

SU. 2 0 3 £R»tf fcENfc=. * *A*fcTJlW 
2 0 2 ±£miz%]8. L » frd> *ft£%tfe0| 2 XWR Lfc 
i 3 WfM8SI2 0 5 fciftftU § fefcttftftlS 

SrgT. TFT£f|^?-f &„ 
[0076] #HSfc0«<7)T F T<7)m&CQMWlZ. 0 3 
( D ) £act t>0 t tfrWifcVVfl*. V-X/ H 

W y«K2 0 8. 2 1 0 b ?ir*/HBJ&iStt2 0 9b 

jWBScS;h.*iStt«fciJVvc . *Mfc54Mia*0>*sa 

^2 0 l(cftL?£££l£&hXVi 
4. y-^«tt ( 2 0 8$fcl*2 1 0 ) k Kl^ 

■< XS« (210 4fc»i2 0 8 ) tcrMZftWrth** 

Sauft^fiav^TFTk^ri. i^i^jrTFTii. # 
mmi 10 0c m*/V s JKTCftft* 1 . *7«SStf* 

a^asfflT f t tdWfcjBSfc a* . 

[0077] l/frLfc* 1 ^ ^atWOi^ftTFT 

[0078] tmmm i ) *mtm. mcj: & tsft 
« . *mm<wmm&m 1 jihthh-j . *«: 

«4. HSfe0<l 1 T'lfcHH^k H«TJ>& . 
[0079] i-Ftfyxmfc 1 0 1 ±fcT*R (RftJ£ 
SIS) *«SU 36fcv;*?10 3£JBlfcU SiRW 

-■y^/p> zmmtLxm^ttii oooymmizBfct 

h . ortvx? 1 0 3 £JK . f&ffiRSSHBSL 



2 0 



J: 9. ^ffitff^atf. £aR£UKRgtf£%Rl 0 4 

fcTWi 102k o#sBfi&a£8cii£&* 1 ? 

4. -f^&AtfXWWBEBiSOkVU b'-Xfit±2 
xiC'cm-ifcti. S« (TflMSfe-iS- 

tr) fc#M££Rl QAl<VfrW&6Bk*tozm&k 

[0080] d£T4RO7G#&fl|V>*0>ii. g*fc*t 
10 LT«^£4M£0TOGIIrCfc* <r?>48l 
^7C^kLT«±. C. Si, Ge. Sn, Pbiffl^S 
tffcSi. Ge. Sn£ffl^4£k** 
#*U>. ^^-e«0H-Xft«5xi0 14 ~5xi0 16 

[0081] #ftR£SRl 04£550£. 

4«IBWW!!*:J: l )*MMt3**. 10 0<D^ 

1 0 5T^J: dif^fcWSfSrt^tS 
A&JE0iB£*. £0&iib&£tt. #Mfc54Witt«fc 
firixh.4. i^aMft^IlL £«k#AB3XRk*> 

Rh v^ot t, . nmi> mmt vztmaimmeti > 
a^as-r ~>ximztix^&v>x\ 
i o o^si^t^c^R^ifafcff^stsaififi 

1 0 4 kTifilS 1 0 2 OlRS36»6ffi4^-6tS 

4. 

[0 082] ^iHSfe^JlTML^idt. PTFT 
30 FTHRfc^fcr*. *SBSH»^)J: i 5t. Sl6flS^)filF 

*Ml"C*LfcISfcJ: 0»«LfcNTFT«BaWBi 
T%T9 0~130cm2 /Vs T$>it:i><7)i!)\ *l| 

iTt»a»*ff->/Sfctf!>l4» 1 50~170cm2 /Vs 

[0083] *msmizh^x^^zmm<r>\n±m 

£*U S»K«KV^TFT**f»6*ifc^)l4» 8^<7)7cSg 

izm.ttmzmiitz&£!&m&ig<D%ikm i iFtt 
hmmb mLb vwwmzmmtiizit&'gfc uzz 

50 k*««MrCft->fck#i«i4. 
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[0084] mtm8)*msmi£. TtT-^mn 
i tMimfcm2izz<m&xm^-tTFTX'ffi& 

[0085] o T7t< ^M^fKli^g 

mm ( loocm! /vsiih) £*ru ^<^vm 

g££5t£STFT# s £gi:§ftsa>\ BS^tS^^ 
ftSTFTli, mftffi$<7)t:iblZ'bZ%*7^.tmi 

mzx twmmmifhtzMzm.m^mnm ( i 

0cm' /VsgJK) £*tf&C:i£g:£$*lS. 

[0086] ^^sst±. mmM^^mmm i 
SMfmmzmmLtzTFT ( a -s i tft> tb&l 

H£rfl|ffiU:TFTkL ZcomimZl cm* /VsJJl 

[0087] CHSSP!l9]*|||fiMtt. mm8*2t> 

iz%&2tti>(7)X\ jgam^^TFTti. hmct 
i ^mtm 2X'7^Ltz i o o cm 2 /v s nh^m&m 

JS£fl--r6TFTT«JftU ffl*^^TFT^HS6CT 

6 T'^ L£T F TTif & . 

[0 088] HSSM6(^L^TFT{i % S&tSt/S: 

■jjpuzmi'dmzfTfr-tz t iz x o x . v romti 
izMLx. «tc*s i 5 1 1 . * ^ y r a* 

^Sco^ B B ^^«flJS «fc o fc:ffi)£U:TFT-e<fc&. 

wmmnTFTtLximtz,. t^L.mmi^m 
mm2x^Ltztdiz--y^^immt LxmxLtzw> 
*(ci4. -eositt*«< . *^#<c>ixs^»st, i o 

0 cm* /V si£<COi>COl)mhtlXL£o<7)X\ MM 
[0 089] *HS60|{CtJV^{i. 

m§L*®mLxm x-th £ t <r>xz h 4 xy&xmzm 
&-r. 4*>&Amm^&ztiz£'?x. 

fltUUc K-r**i*im*f«--rs*tt!li«> K-Tft 
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7-x/FM yOT^; F*-;^fifi^irr (BP 

[oo9o] ahoi o tz, xmtmu. amount, 

iz£^xitmm^miz&A-tzijmzm\K u>t 
**>bl nmmaiffimx'£Miz->yr)\,$&A 

1 . § h izmjQ.®&mMizti i o &mmx*&A t » 

a. miiz¥mz&ikfcMLzmm.im®t:mmLx 

^tSCifctcioT. BSg&rcJ££i&g# 10-50 
cm 2 /VsSJgT'^"7«S[iO/jN$V^TFTS:. ^ffllnl 

s&atfK'f±. loocmi a s jjLhT^y^ 

^&#< fcith TFT i t tfX*% h . 
[00911 4^.5 4>fc^aiH!f§^^^iS^B)S 

fcZitzcoxhtuK. ^(Tmmizmmnx'^LtiXo 

[0092] 

JrTFTtfflffl^-StC^LT. TFTrt£»iJrT6^ 

Sifc*»'T'#, a»»lJ^Sr*-rSTFT$:#Sifc^-C 
S4. $^>^ti^TFT$-6 0 0«mT<^at'® 

30 S ^ b A-'T'g S cot. Wfcb Lxmsztfyxmi 

zmm-t&zbtfxzh. 

[00 9 3] ttz. <mb^-&&W)&£m-Z>TFT$: 

v^T » feS&^^o fc^fifc^ * 'J T^ifrtl. J: ^ 
(=TFT£f3S-f6. 

2. aiStW^tfiltciSHl^L^ISBllt^lgSrffl 
V^T. ^S#S:«flI^-C^^yT*W1-5J:otcT 

FTzm-rz. 

40 3. ^(cMK^fc»ill«L«B«fcTFTt# 

zmmtzz.bx\ »e<»MKh?)TFT*wB«KTF 

Tfc-TI,. iB^^^jffiiTCi^^A^ix^ 

tt^WLTV^S<7)-C. %<7)V#jl-fiHb**>)T<mm 
^ttftbZimiitbit&Zblz^X. *VJT**« 

50 MK^ham^^F^y^'X^^-v^;^^^ 
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2 11 
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1 1 2 




2 14 
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[01] 




[02] 



1 00 



1 0 3 
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(A) 

1 05 i 1 02 



X 0 I 
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(B> 
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